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Background: Despite advances in management, the mortality and morbidity due to asthma are increasing globally.
Identification of specific correlates in the local context is useful in disease management. The objective of this study
was to estimate the prevalence and to describe selected correlates of asthma among12-14 year old school children
in a district in Sri Lanka.
Method: A school based cross-sectional study was conducted using a self administered questionnaire. Multi-staged
stratified cluster sampling was used to select 42 classes in grades 7, 8 and 9. “Current asthma” (CA)(case) was
defined as ‘having Physician Diagnosed Asthma (PDA) and having had wheezing during the previous 12 months’.
For each case, two healthy controls were selected from the same class to assess correlates. Information on correlates
was collected by trained field midwives during home visits. Backward stepwise logistic regression model was used for
analysis of correlates. Skin Prick Testing was carried out among asthmatics together with their healthy siblings using
standard extracts of House Dust Mite (HDM), cockroach and Blomia. Ethical clearance was obtained from Ethical Review
Committee, Faculty of Medicine, Colombo.
Results: Out of 1483 subjects participated, 753 were females (50.8%). The prevalence rates for current wheezing (CW),
ever wheezing (EW), current asthma (CA), and physician diagnosed asthma (PDA) were 16.7%, 19.4%, 10.7% and
14.5% respectively. A total of 158 CA cases were identified. Information on correlates of asthma was collected
for 145 CA cases (97.9%) and for 285 controls (96.6%). The unconfounded predictors of having CA among
adolescents in the present sample were; only child in the family (OR = 4.2, 95% CI: 1.7-9.9); first born of the
family (OR = 2.6 95% CI: 1.3-5.2); presence of allergic rhinitis (OR = 2.7, 95% CI: 1.6-4.6); family history of asthma
(OR = 1.8, 95% CI: 1.1-3.2); family history of allergic rhinitis (OR = 1.9, 95% CI: 1.1-3.2); family history of eczema
(OR = 1.8, 95% CI: 1.0-3.2). Higher risk of sensitization to cockroach, HDM and Blomia was seen among
asthmatics compared to healthy siblings.
Conclusion: A significant proportion of students reported to have asthma. Atopy and other genetic and
environmental correlates should be considered as important correlates in asthma management among early
adolescents in Sri Lanka.
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Asthma is a syndrome characterized by airflow obstruc-
tion that varies spontaneously and with treatment [1].
Asthma is considered as the most common chronic
illness in childhood, and despite advances in manage-
ment; asthma morbidity and mortality are increasing
globally [2,3]. The International Study on Asthma and
Allergies in Childhood (ISAAC) revealed increasing
prevalence of asthma in children and adolescents ran-
ging from 0.8% to 32.6% [4,5].
The causality of asthma has been identified as a prio-
rity area in the field of asthma research [6]. It is pre-
sumed to be multi factorial [7]. The presence of family
history of atopy, allergens, exposure to tobacco smoke,
irritants and air pollution are considered as significant
risk factors [2].
Asthma is a public health problem in Sri Lanka [8,9].
The prevalence of asthma among 5–11 year old children
varies between 13% -25% [10,11] and asthma has been
recognized as a major cause for school absence among
primary school children [12]. The disease burden and
risk factors for asthma in childhood have been studied
in detail [10,11,13-16]. Information on impact of asthma
on adolescents in Sri Lankan context is limited.
Adolescence is a period of transition with physical,
mental and social changes. Not only the disease of
asthma itself but its management also affects adolescents
in specific ways, different to children and adults. There-
fore asthma in adolescence should be given a special
consideration and need to be studied extensively to
support better clinical management. This is a part of a
larger study which looked in to asthma burden, corre-
lates and effects of asthma on the quality of life among
early adolescents in an industrially developing setting
like Sri Lanka.
The aims of the present study are to provide estimates
on the prevalence of asthma and wheezing and to de-
scribe selected familial, genetic and environmental corre-
lates of asthma among 12–14 year old school children in
a selected district in Sri Lanka.
Methods
The study was conducted in Gampaha district in the
Western Province of Sri Lanka. The selected district
ranges from highly urbanized, semi urbanized to rural
areas and consists of a population of school children
with diverse socioeconomic and ethnic composition.
Gampaha is the second most populated district in Sri
Lanka with a population of 2,294,641 as per the latest
2012 census [17]. The particular district was selected
purposively considering above factors and the feasibility
of data collection.
School children in grades 7, 8 and 9 in Sinhala
medium schools were included. Physically or mentallyhandicapped children were excluded. Sample size for the
prevalence study was calculated based on an expected
prevalence of 20% and a precision level of 5%. The
multi-staged stratified cluster sampling method was
used. The original study which assessed prevalence, cor-
relates of asthma among adolescents and their quality of
life, employed a sample of 1512 students. The sample
consists of 42 clusters and a cluster represented a class
with 36 students. The students were given a self adminis-
tered questionnaire with the questions on asthma and
wheezing prepared based on the ISAAC Tool. Additional
visits to the schools were made in instances where absen-
tees exceeded 15% on the day of data collection.
Case control methodology was used to examine the
correlates of asthma. Sample size for case control study
was calculated based on the exposure as positive family
history of asthma assuming 80% power with the use of
2-sided tests and an alpha level of 0.05. The non expo-
sure rate for the family history of asthma was predicted
to be 2% based on the adjusted odds ratio of 3.8 [14].
With 2:1 control matching, the number of cases and
controls were 151 and 302 respectively.
Students reported to have Physician Diagnosed Asthma
(PDA) and having had asthma symptoms (wheezing)
during the previous 12 months for the self administered
questionnaire, were categorized as Current Asthma (CA)
and were considered as cases (n = 158) for the case control
component. Students living outside the selected district
and/or staying in a hostel/orphanage were excluded due
to difficulties in collecting information.
For each identified student with Current Asthma (case),
two “healthy” controls were selected from the same class
according to the student’s self-response. We included a
question inquiring presence of any chronic illness requir-
ing long term medication or clinic follow up during the
preceding six months period. Students answered nega-
tively, were categorized as “healthy”. The two “healthy”
students placed in the class register next to the “case”
were taken as two controls. The student’s self-reported
“healthy” and “asthma” status were further verified with
the parent/guardian during home visits. We trained Public
Health Midwives (PHM) as data collectors with a locally
developed, pre tested interviewer administered “Home
visit report” to collect information on correlates on
asthma of adolescents during home visits.
Working definitions for selected correlates for data
collection were constructed. Low birth weight was de-
fined as a birth weight less than 2500 grams as recorded
in the child health development record. Gestational
period was determined as pre term, term and post term
based on the records in the child health developmental
record. Exposure to traffic was assessed by the proximity
of the permanent residence to the closest main road.
Houses situated closer to the main road (with heavy
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Presence of more than two persons in the student’s
bedroom was considered as exposure to bedroom over-
crowding [18]. Exposure to smoke due to biomass com-
bustion was considered “positive” if the principal source
of fuel was firewood and the cooking place/hearth was
situated inside the house and absence of a chimney
above the cooking place/hearth [19].
Exposure to irritant smoke (mosquito coils/joysticks)
was taken as positive if those were being used regularly
(more than 3–4 days a week) in the house. If the re-
spondent described presence of cockroaches as “a few”
or “a lot”, it was considered as positive exposure to cock-
roaches. With regard to cockroaches, the presence or
absence of cockroaches was considered as more impor-
tant than the number, therefore it was taken as exposed
even if there were “a few” cockroaches according to the
informant. Positive current exposure to pets was defined
according to the presence of either cat or a dog at home
at present. The presence of dampness in the bedroom
was considered as a proxy indicator on exposure to
mould in bedroom. The PHMs were asked to observe
the place/room where the student used to sleep and
inspect for the presence of a leaking roof/damp walls/
damaged walls or plaster of wall/visible mould growth
on wall/roof. If any of the above were present, they were
taken as positive exposure to mould [18].
Biological parents and siblings were regarded as the
immediate family in assessing the family history. Family
history of rhinitis was defined by a positive answer to
the question “Do you have any family member/s suffer-
ing from runny or stuffy nose, itchy red eyes with sneez-
ing especially in the morning?” A family history of other
allergies was considered positive in the presence of a
family member with allergy towards drugs/food/or any
other thing. Any passive exposure to tobacco smoke at
present or during last one year period was considered as
current exposure to tobacco smoke.
Female sex, having more than one child, later parity,
term birth, appropriate birth weight, negative exposure
to risk factors was taken as reference category in univar-
iate and multivariate analysis.
Odds ratios were used for the assessment of un-
adjusted associations among categorical variables in the
univariate analysis. The multivariate analysis was carried
out to determine the best predictors of current asthma
using a logistic regression model (backward stepwise).
The dependant variable was coded as 0 and 1 for con-
trols and current asthma cases respectively. All inde-
pendent factors were included as categorical variables.
The correlates that have been identified as predictors/
risk factors by the previous researchers were entered to
the model irrespective of their level of significance,
demonstrated in the univariate analysis.Variables entered to the model included, sex of the
student; being the only child, being the first born of the
family, presence of low birth weight, born as a pre term
baby, having breast fed exclusively for 4 months, pres-
ence of allergic rhinitis or other allergies, presence of
overweight, exposure to traffic smoke, or bed room over-
crowding, or bio mass combustion or irritant smoke;
exposure to cockroaches, presence of visible mould in
the bed room, presence of current or past exposure to
pets, presence of family history of asthma, allergy,
eczema or allergic rhinitis and presence of present or
past exposure to tobacco smoke. For the regression
model, probability was fixed for entry at 0.05 level and re-
moved at 0.1 significance level. Final model included 403
cases (93.7%) and the chi square was 96.0 (p = 0.000).
The Skin Prick Testing (SPT) was done to identify
causative allergens in the atopic individuals using three
common allergens; cockroach (blattella germanica), house
dust mite (dermatophagoides pteronyssinus) and storage
mite (blomia) standardized extracts from Stallergenes
(France). Histamine (0.1%) and physiologic saline were
used as controls.
Inclusion criteria for skin prick testing were; CA cases
with a healthy sibling aged + or – 5 years. If the particu-
lar sibling had current asthma or asthma ever, they were
excluded. Students living in a children’s home/orphanage
were also excluded. Paired t test and McNemar’s test for
difference between related samples were used as appro-
priate for the analysis.
Results and discussion
The present study was carried out as a part of larger
study aimed to estimate the prevalence of asthma, iden-
tify its correlates and to describe its effect on the quality
of life among 12–14 year old school children. Multi
stage cluster sampling method was used to select the
sample for the prevalence survey. This analysis aims to
provide with evidence on asthma prevalence and the
correlates among early adolescents relevant to a develop-
ing country like Sri Lanka in order to support better
clinical management of asthma among adolescents.
A total of 1483 students were enrolled from 42 clus-
ters (classes). Majority were Sinhalese (95.1%) due to
the inclusion of only Sinhala medium schools and the
predominant Sinhala population in the district. There
were 753 females (50.8%). The mean age was 13.38 years
(SD = 0.8). Of the students 84% (n = 1251) reported ab-
sence of a chronic disease (Healthy) while 15.5% (n = 232)
answered affirmatively.
The self reported prevalence rates were current wheez-
ing (CW), ever wheezing (EW), current asthma (CA) and
physician diagnosed asthma (PDA) were 16.7% 19.4%
10.7% and 14.5% respectively (Table 1). Higher prevalence
of CW, EW, CA and PDA was observed among males
Table 1 The prevalence of asthma and wheezing
N Prevalence % 95% confidence
interval
Current wheezing (CW) 248 16.7 14.8-18.6
Ever wheezing (EW) 288 19.4 17.3-21.3




Figure 1 Schematic diagram of the study.
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wheezing (CI, 9.3-12.5). These estimates were based on
the questions adopted from the ISAAC tool, designed for
population-based research and has been validated locally
[10,13,14,20-22]. The definition for CA was constructed
according to literature and expert opinion. Gampaha can
be considered as a district with satisfactory health facilities
and it is unlikely that an adolescent living with asthma, in
Gampaha district would not have a diagnosis by a
physician. The reported CA prevalence is lower compared
to Karunasekara et al. (2003) which showed an asthma
Table 2 Socio demographic information of asthma cases and healthy controls
Variable Case (N = 145) Control (N = 285) Unadjusted OR (95% CI)
No % No %
Sex
Male 92 63.4 155 54.4 0.6 (0.4-1.0)
$Female 53 36.6 130 45.6
Number of children
One child 23 15.9 17 6.0 2.9* (1.5-5.7)
$More than one child 122 84.1 268 94.0
Birth order
First born 85 58.6 126 44.2 1.7* (1.1-2.6)
$Later born 60 41.3 159 55.7
Mother’s educational level
Up to secondary level 75 51.7 140 49.1 1.1 (0.7-1.6)
)$Above secondary 69 47.5 143 50.1
Don’t know 1 0.6 2 0.7
*significant at p < 0.05 level (2 tailed) $-reference category.
Table 4 Paired analysis of atopy to allergens among
cases and healthy sibling controls
Controls (%) Unadjusted odds
ratio (95% CI)Cases (%) Positive Negative Total
Blomia
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Amarasekara et al. (2010) [10,11]. It is important to
note that the differences in case definitions used, age
groups selected and sample selection could have in-
fluenced the disparity in results. The CW prevalence rates
are within the rates reported by other local studies inclu-
ding ISAAC –Phase III [22]. The CW prevalence falls
within the rates reported by the international ISAAC
study which ranged from 5.1% to 37.6% [23]. Regional
countries have reported lower rates as 6.4% in India and
11.7% in Pakistan and 5.2% in Indonesia which again can
be explained as differences in age group selected and
methodology used [23].
With regard to case control component of the study,
of the 158 reported CA cases, eight students did not
fulfil the selection criteria and two were excluded as
their caregiver did not confirm the CA status. Midwives
were able to collect information for 145cases only (1.8%
missing). Of the 300 controls, five students were excluded
as their “healthy” status did not corroborate with theTable 3 Results of the logistic regression analysis of





Being the only child 2.9 (1.5-5.7) 4.2 (1.7-9.9)
Being the first born 1.7 (1.1-2.6) 2.6 (1.3-5.2)
Presence of allergic rhinitis 2.7 1(1.7-4.1) 2.8 (1.6-4.6)
Presence of family history of asthma 2.5 (1.6-3.8) 1.8 (1.1-3.2)
Presence of family history of allergic
rhinitis
2.1 (1.4-3.1) 1.9 (1.1-3.2)
Presence of family history of eczema 1.8(1.1-3.1) 1.8 (1.0-3.2)
*Significant at p < 0.05 level (2 tailed) N = 403 (93.7%).caregiver and midwives were unable to collect information
from ten healthy controls (3.3% missing) (Figure 1). The
final analysis was based on 145 CA cases (97.9%) and 285
healthy controls (96.6%) (Table 2).
The case control sample (n = 430) comprised of 178
females (41.8%) while our original sample had 50.8%.
There were no significant differences among the ethnic
composition between the two samples where 93% were
Sinhalese in the sub sample compared to 95% in the
original sample which was used to assess prevalence
rates. In the subsample, 28.5% were living in urban areas
compared to 25% in the original survey sample.
The univariate analysis revealed that born as the first
child, only child, bed room overcrowding, exposure toPositive 4 (14.8) 23 (85.2) 27 (100.0) OR = 11.5 (2.7- 48.7)
$Negative 2 (6.1) 31 (93.9) 33 (100.0)
Total 6 (10.0) 54 (90.0) 60 (100.0)
House dust mite
Positive 3 (10.3) 26 (89.7) 29 (100.0) OR = 13.0 (3.1-54.7)
$Negative 2 (6.5) 29 (93.5) 31 (100.0)
Total 5 (8.3) 55 (91.7) 60 (100.0)
Cockroach
Positive 4 (11.1) 32 (88.9) 36 (100.0) OR = 5.3 (2.2-12.7)
$Negative 6 (25.0) 18 (75.0) 24 (100.0)
Total 10 (16.7) 50 (83.3) 60 (100.0)
N = 60 *Significant at p < 0.05 level (2 tailed) $-reference category.
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gies, family history of asthma, allergic rhinitis and ec-
zema were significantly associated with current asthma
status of these early adolescents (Table 3). However,
there was no significant association of male sex [24], low
birth weight [25], pre term birth [26], exclusive breast
feeding for 4 months [14], presence of overweight [27]
exposure to traffic smoke or bed room overcrowding
[14,28,29] or exposure to mould in the bed room with
current asthma in the present univariate analysis. Past or
present exposure to pets [30], family history of other al-
lergies; present or past exposure to tobacco smoke [31]
also failed to show significant relationships with current
asthma status as per the univariate analysis. The ob-
served variances could be due to true variances as per
the global evidence which shows a diverse picture with
regard to associations between asthma and exposures
mentioned. It also could be due to variations in the
operational definitions used, methods of data collection,
recall bias, etc.
Of the variables selected for the regression model, six
variables were identified as significant correlates for
current asthma in this sample (Table 3). The uncon-
founded predictors for having current asthma among
early adolescents in the present sample were; being the
only child in the family (OR = 4.2, 95% CI: 1.7-9.9); being
the first born (OR = 2.7% CI: 1.3-5.2); presence of allergic
rhinitis (OR = 2.7, 95% CI: 1.6-4.6); positive family history
of asthma (OR = 1.8, 95% CI: 1.1-3.2); positive family his-
tory of allergic rhinitis (OR = 1.9, 95% CI: 1.1-3.2); positive
family history of eczema (OR = 1.8, 95% CI: 1.0-3.2).
The present study failed to reveal a significant asso-
ciation between CA and exposure to tobacco smoke as
with other studies [13]. The true relationship between
smoking and asthma may be masked by a change in be-
havior following diagnosis of asthma. Our findings did
not show any increased risk of CA with exposure to
traffic smoke or bio mass combustion or living in urban
area. This may be due to that adolescents are likely to
spend most of their time outside home environment.
The association with pet exposure and asthma was
difficult to explore using a cross sectional design and
moreover, families with a history of atopy may avoid
keeping pets [14,21].
Of the 158 reported CA cases, 94 were eligible for skin
prick testing (SPT). Of them 60 students-sibling pairs
participated for SPT (64% response rate). There were no
statistically significant differences observed between
the participants and non respondents in basic socio-
demographic and other characteristics related to asthma
or atopic conditions. Majority of the asthmatic cases
(78.7%) were atopic compared to 16.4% among healthy
siblings (p = 0.001). Cockroach was the commonest indi-
vidual allergen, to which asthmatics were sensitive of(60.7%). It could be expected as cockroaches, are com-
mon in domestic environment, with a high probability of
exposure to cockroach excreta. The present study found
that students with current asthma were having 5.3 (95%
CI: 2.2-12.6), 13 (95% CI: 3.8-54.7) and 11.5 (95% CI:
2.7-48.7), times higher risk of atopy towards cockroach,
HDM and Blomia respectively compared to their healthy
siblings. The wide confidence interval is a result of the rela-
tively small sample size (Table 4). HDM and Cockroach
have been identified as the commonest indoor allergens
associated with CA in other local studies as well [32,33].
Conclusion
Asthma is found to be a common health problem among
the 12–14 year old school children. The reported pre-
valence rates for current wheezing, current asthma and
physician diagnosed asthma were 16.7%, 10.7% and
14.5% respectively. This study highlights atopy and other
genetic and environmental correlates among early ado-
lescents as important factors to be considered in asthma
management.
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